ud. AIAn NgIRARus: wamani hlthaeuduveanisudadmsuIndfigumgi
fuAz (QUANTUM ELECTRODYNAMICS OF CERENKOV RADIATION AT
FINITE TEMPERATURE) 8, 11311 : Prof. Dr. Edouard B. Manoukian, 82 H111,

[SBN 974-7359-46-4

msanuimistlantlassuesmsundamsu IndiguvgisuazluainamaleTansetln
[T - BT I | ot g = n’l‘L 1'.51 ar \1_1:'dr$l 'ﬂ : ¥

wniugdaduaumng lnsaadnazdoaluwamans ldvhasouau lalvwiluaiusn A
=t e o e @ & = - [ o i a =

FEnmsnnliiusiFdouiondnboanissaudimisvosdud ol lugduuudsdunls
= -5 a ' T P = ST i = e

wEu ez llgmalsznadudlssnnnwamanilsiuindudeuruluedn  35ms

i
[ = v = at > oo or e = g B
Aanpuiiduaiunoudy e’/ E? lumlneiuiidilasdn Tudd  uazdaile

¥

' oo o P o a - = o I e
AanugannifeoaiunsniRmudesmduyssiiual) Tudnedwusaduiduaasisms
= ol W e i o o ] as s & 5 W ] .-g '
Vidutdadounineatoaty nnzenginesisssinszds sohldunilym1ddsiunnnn
W o i P s o o of -
M3swAIvess  Tasmmzmiuanmvemasu ludvesdidnasoufiaoando
;. : = E Pl o oae o q’l L]
fuideulvvavfigndaaflunalilidesnswnldude (contact term) Tunmidnoud wazud
P a4 - A frl w o g El = = =
yuime lanAaiuluwamans Idihateuduiilas lids g lunuuiwu@anis . finnwd
w ' woa o L - T = R
q1 Mdswenmslamlaseiidezan-oon (curoff Ineda ludadutludandnannlums

uitlyn sy

. . b}
i Wdnd awiledorindnur.. 777 PE T

iy N [

Unsdnun 2542 #"“S_mtiﬁﬁﬂmﬂﬁﬂﬂﬂsﬂm.
. . oy

nwﬁﬂ%amnﬁﬁm]?nmﬂu..hl!."“'}

A A ool (oG v £l
............... awilpveoi11sondsouisau.

Copyright 2000 Suranaree University of Technology



DOOIDAQ CHARUCHITTIPAN : QUANTUM ELECTRODYNAMICS OF
CERENKOV RADIATION AT FINITE TEMPERTURE :
THESIS ADVISOR : PROF. EDOUARD B. MANOUKIAN, Ph.D. 82PP,

ISBN 974-7359-46-4

An exact, to order « (the fine-structure constant), study of Cerenkov radiation
emission in Quantum Electrodynamics is carried out at finite temperature (I # 0) in
isotropic homogeneous media for the first time. The method of complex integration is
used to avoid the method of combining denominators of Feyman propagators in

parametric form; which has led to approximations in the past due to the complexity of

the resulting integrals. The h’e”/E" -quantum contribution to the power spectrum is
automatically evaluated by our method and settles the ambiguity associated with this
term known to exist at 7 = 0. In this work we also show that complex integration, by
careful analysis of the singularities involved, actually simplifies the problem
tremendously over the usual method of combining the denominators of the
propagators. In particular, the imaginary part of the electron self-energy satisfies the
correct underlying boundary condition and no contact term is needed in its evaluation.
One of the most pleasing aspects of Quantum Electrodynamics, unlike its classical
counterpart, is that it introduces automatically a cut-off for higher frequencies of

radiation emission emphasizing the importance of the quantum treatment.
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